DOCUMENT RESUME 



ED 065 340 



SE 014 409 



TITLE 

INSTITUTION 

REPORT NO 
PUB DATE 
NOTE 

AVAILABLE FROM 



U.S. Metric Study Interim Report. Federal Government: 
Civilian Agencies. 

National Bureau of Standards (DOC) , Washington, 

D.C. 

NBS-SP-345-2 
Jul 71 

325p. ; Second in a series of interim reports prepared 
for the Congress of the United States 
Superintendent of Documents, U.S. Government Printing 
Office, Washington, D. C. 20402 (Catalog No. C 
13.10:345-2 $2.25) 



EDRS PRICE 
DESCRIPTORS 

IDENTIFIERS 



MF-$0.65 HC-$ 13.16 

Federal Government; Federal Legislation; ♦Federal 
Programs; ♦Measurement; Metric System; Research; 
♦Surveys 

♦United States Metric Study 



ABSTRACT 

This is the second in a series of reports from the U. 
S. Metric Study conducted by the National Bureau of Standards, 
focusing on the impact of universal adoption of the metric system on 
federal agencies ether than the Department of Defense. Fifty- five 
such agencies participated in this survey, 20 percent of which 
anticipate increasing metric usage regardless of national policy. The 
general aims cf the survey were to determine the impact of 
metrication on the internal operations of the agencies, both present 
and projected future, and the effects on agencies' areas of national 
responsibilities. Information was obtained through questionnaires, 
and NASA was used for a pilot study. The consensus was that a 
national policy for metric adoption was desirable, despite the 
additional costs, with only one agency in direct opposition. 
Metrication effects on agency operations and areas of national 
responsibilities — including the energy, food, communications, 
transportation, science, education, health, labor, trade, businesses, 
consumer affairs, pollution control, international trade, and 
taxation — are described in some detail. For related documents, see SE 
014 410, 014 411, 014 412, and 012 591. (JM) 
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LETTER OF TRANSMITTAL 



THE HONORABLE PRESIDENT OFTHE SENATE 
THE HONORABLE SPEAKER OF THE HOUSE OF 
REPRESENTATIVES 



SIRS: 
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I have the honor to present the second in the series of interim reports 
stemming from the U.S. Metric Study, prepared by the National Bureau of 
Standards. 

This Study was authorized by Public Law 90-472 to reduce the many un- 
certainties concerning the metric issue and to provide a better basis upon 
which the Congress may evaluate and resolve it. 

I shall make a final report to the Congress on this Study in August 1971. 
In the meantime, the data and opinions contained in this interim report are 
being evaluated by the Study team at the National Bureau of Standards. My 
final report to you will reflect this evaluation. 

Respectfully submitted, 




Secretary of Commerce 
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LETTER OF TRANSMITTAL 



Honorable Maurice H. Stans 
Secretary of Commerce 

Dear Mr. Secretary: 

I have the honor to transmit to you another interim report of the U.S. Met- 
ric Study, which is being conducted at the National Bureau of Standards at 
your request and in accordance with the Metric Study Act of 1968. 

The Study is exploring the subjects assigned to it with great care. We have 
tried to reach every relevant sector of the society to elicit their views on the 
metric issue and their estimates of the costs and benefits called for in the 
Metric Study Act. Moreover, all of these sectors were given an opportunity 
to testify in the extensive series of Metric Study Conferences that were held 
last year. 

On the basis of all that we have been able to learn from these conferences, 
as well as the numerous surveys and investigations, a final report will be 
made to you before August 1971 for your evaluation and decision as to any 
recommendations that you may wish to make to the Congress. 

The attached interim report includes data and other opinions that are still 
being evaluated by us to determine their relationship and significance to all 
of the other information that has been elicited by the Study. All of these 
evaluations will be reflected in the final report. 

Sincerely, 




Lewis M. Branscomb. Director 
National Bureau of Standards 

Enclosure 
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FOREWORD 



All of the agencies of the Federal Government that could be significantly 
affected by a metric changeover participated in the U.S. Metric Study. This 
report brings together and records the views of these agencies (except the 
Department of Defense, which is covered in a separate report) on the basic 
questions raised by the Metric Study Act, Public Law 90-472. 

Reports covering other substudies of the U.S. Metric Study are listed on 
the inside front cover. All of these, including this report, are under evalua- 
tion. Hence, they are published without prejudice to the comprehensive re- 
port on the entire U.S. Metric Study, which will be sent to the Congress 
by the Secretary of Commerce in August of 1 97 1 . 

This report was prepared by a Metric Study team headed by Mr. Roy E. 
Clark, and including Mr. John M. Tascher, Dr. Joseph D. Crumlish, Mr. 
Joseph P. Alexa, Mrs. Jeanine Murphy and Mrs. Sandra Wean. 

We are grateful to the 55 civilian agencies of the Federal Government that 
participated in this Survey and to the hundreds of individuals within these 
agencies who provided the information upon which this report is based. 

In this as in all aspects of the U.S. Metric Study, the program has benefited 
from the independent judgment and thoughtful counsel of its advisory 
panel and the many other organizations, groups, and committees that have 
participated in the Study. 



Daniel V. De Simone, Director 
U.S. Metric Study 
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I. INTRODUCTION AND SUMMARY 

BACKGROUND 

Use of a measurement system based principally on the meter, kilogram 
and second as fundamental units (technically known as the International 
System of Units, hereinafter referred to as SI) is well on the way to becom- 
ing universal in the world outside the United States. Recognizing this, the 
U.S. Congress in 1968 passed an Act (Public Law 90-472) 1 calling for an in- 
vestigation of the present and future effects of increasing worldwide and 
domestic metric usage on various activities in the United States. Of the 
present major users of the English (our customary) system of measurement. 
Great Britain and South Africa are in the midst of 10- year national metric 
conversion efforts, and Canada, Australia and New Zealand have declared 
national policies of eventual conversion to the SI as their national measure- 
ment system. 

The Congress in the Metric Study Act outlined a comprehensive in- 
vestigation to cover diverse sectors of our society. This Survey of Federal 
Government Agencies has fulfilled one aim of the Act by ascertaining the 
present and expected future impacts of worldwide metrication on all likely 
affected agencies of the Federal Establishment- and on the constituent activi- 
ties of their areas of responsibility in the society at large. The survey also ob- 
tained the views of the agencies with regard to the alternative courses of ac- 
tion open to the United States in an increasingly metric world. 

EFFECTS ON INTERNAL OPERATIONS 

Fifty-five Federal agencies participated in this Survey. The ‘‘effects on 
agency internal operations” part of the Survey is based on responses from 

1 The law, commonly referred to as the Metric Study Act, is included as app. I of this report. 

* Except the Department of Defense, which is being covered by a separate study. 
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some 394 individual subunits within 50 of the agencies. It was found that 
more than one-half of the individual responding entities are already involved 
with at least some use of SI measurement units, and in some cases with Sl- 
based engineering standards. Such current usage occurs in connection with 
fields which are largely metric (e.g., electronics, pharmaceuticals), to 
enhance compatibility with scientific activities, to facilitate international in- 
terchange of goods (and of statistics), and to conform to certain U.S. indus- 
try practices. Most respondents currently using the SI reported that ad- 
vantages stemming from their metric usage, such as improved operations, 
facilitated scientific intercourse, and improved international communica- 
tions outweigh such disadvantages as luck of employee familiarity with the 
system and confusion as a consequence of dual usage. 

In view of the foreseeable trends in worldwide and domestic metric usage, 
one-fifth of the surveyed subunits expect to make increasing use of the SI in 
their work, whatever national policy is decided upon. Some respondents said 
they are being pushed in this direction by suppliers. Others will increase 
usage of SI in the interest of international communication and cooperation. 
Some plan to use the metric system more widely, simply for the benefits of 
easier calculations, reduced errors and the operational improvement that it 
brings. Fully 43 percent of the 394 subunits do not plan to expand their own 
use of the metric system, and do anticipate growing measu;-,'ment-related dif- 
ficulties. Expected difficulties in the absence of increased adaptation to 
worldwide metric usage include: confusion due to dual measurement system 
usage, increased training requirements., more measurement conversions and 
interfacings between parts designed in the two systems, larger dual invento- 
ries, and increasing international communications and cooperation difficul- 
ties. 

A concerted program of U.S. metrication would (I) bring all the ad- 
vantages of current metric usage listed above, (2) eliminate the disad- 
vantages, once conversion is completed and (3) solve the problems imposed 
by the worldwide situation. However, there would be certain added costs of 
operation imposed on Federal agencies by the conversion effort. Even with 
conversion of measurement units alone, employees already on duty would 
have to be trained and the general populace familiarized with the new 
system, measuring instruments converted or replaced, publications revised, 
legislation involving specified weights or measures amended and some com- 
puter programs (e.g., air traffic control) rewritten. With conversion also of 
engineering standards to a rational SI base, there would be additional expen- 
ses for extra standards-developing activity, and for maintaining a degree of 
dual inventory of parts as long as customary-engineered equipment remains 
in use. 

The Survey of Federal Government Agencies sought “best guess" esti- 
mates of what added costs might amount to, and what permanent annual 
savings might accrue after conversion. Although a few areas of uncertainty 
remain, it is believed that the Survey has obtained a good indication of the 
expected magnitude of such cost impacts. The annual added cost to the 
Federal budget (exclusive of the Defense Department) of a 10-year coor- 
dinated national metrication effort including revision of engineering stan- 
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dards would appear to be on the order of $58 million. For conversion to the 
metric measurement language only, the 10-year anm , : , l cr>«t is estimated as 
$32.1 million. Put another way, the per capita cost to o uv U. >. citizen (1970 
census figures) for the Federal Establishment (excKt< ve « . tne Defense De- 
partment) to accomplish its part of a coordinated national metrication effort, 
including revision of engineering standards, over a 10-year period would ap- 
pear to total $3 at the outside. After completion of the transition (and in- 
definitely thereafter) annual dollar savings from complete metrication are ex- 
pected to amount to $7.4 million (for the language-only conversion, to $4.3 
million). Put another way, it would appear that 7 to 8 years of post-transition 
dollar savings would recover I year's transition costs. For reasons discussed 
in the report, these rates of discount of future benefits are probably high: costs 
are very likely overstated, and dollar benefits almost certainly understated. 

In spite of the very real costs that would be involved, 48 of the 50 agencies 
expect that long-term advantages of a U.S. metric conversion would out- 
weigh disadvantages from their point of view. Thus, it is not too surprising 
that 39 of the surveyed agencies support a coordinated national effort to in- 
crease use of the metric system in the United States. (An additional six agen- 
cies reported that they are not appreciably affected by the measurement 
system or engineering standards in use.) Opposition to coordinated U.S. 
metrication at the agency level was limited to one agency. :< which had a 
majority of responding subunits opposed to the change. 

Although the estimated costs to the Federal budget for a conversion of 
measurement units only are substantially less than for a conversion including 
engineering standards, a number of respondents felt the former move would 
impose permanent cost increases and operational impairment (due to the 
confusions of describing “customary" standards and equipment in the metric 
language), while for them conversion of both units and standards would 
bring cost decreases and operational improvement. Some respondents stated 
that conversion of measurement units only would be a less than half-way 
measure which would not solve the real problems (of equipment and product 
incompatibilities). Thus, strong feelings were expressed in some agencies 
that, if we abandon our laissezfaire approach to metric usage, we should 
then go “all the way" and bring our engineering standards into line with the 
metric measurements. 

A consensus of the individual responding entities favors 10 years as a 
reasonable time frame in which conversion of measurement activities in the 
U.S. to the use of SI units could be substantially completed. “Optimum" 
transition periods would vary for different kinds of activities. Because of this 
it would be essential to devise a carefully organized plan for coordination of 
conversion moves throughout the society. 

EFFECTS ON AREAS OF NATIONAL RESPONSIBILITY 

The current level of metric system use in this country has already seri- 
ously affected two areas of responsibility of the Federal Establishment: the 



9 The Social Security Administration in the Department of Health, Education and Welfare. 
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functions of the U.S. Coast Guard with respect to shipbuilding (verification 
of compliance with safety and other standards), and the arcu of automobile 
safety. In the latter ease the influx of mctric-dimcnsioncd foreign vehicles 
and components is requiring special tools for servicing and special blueprints 
for safety standards. Slightly over one-third of the 57 agency responses 4 in 
the "area of national responsibility" part of the Survey expect increasing 
measurement-related problems, which, in the absence of a concerted na- 
tional metrication effort, will range up to substantial or serious with regard 
to their area of responsibility. 

Of these 57 agency respondents, 28 see U.S. metrication facilitating the 
activities within their areas of responsibility and their interactions therewith, 
3 1 favor increased U.S. metrication (most endorsing a coordinated national 
program), and only one opposes any national program. 

CONCLUSION 

Thus, the Survey of Federal Government Agencies found substantial ex- 
pectation of increasing problems in the Federal Establishment with con- 
tinuation of a laissvzfairc policy toward metrication, and widespread feeling 
that a coordinated national effort to increase the use of SI measurement 
units and engineering standards in the U.S. is desirable. A broad consensus 
of the Federal agencies and responding subunits expect that the long-term 
advantages of such a move would clearly outweigh any short-term disad- 
vantages, even including the substantial costs that would be involved during 
the conversion period. 



* Some agencies were asked for responses on several “areas of national responsibility" and 
some agencies were not asked for responses. Thus, the number of inputs to this part of the sur- 
vey docs not equate to the overall number of agencies covered. 
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Public Law 90-472, which authorized the U.S. Metric Study, directed that 
the Study "consult and cooperate with other government agencies, Federal, 
state, and local” in carrying out the investigation. A survey of Federal 
Government Agencies was therefore established to assess the effects of met- 
rication on Federal Government functions. Other studies were established 
to determine the effects on the Department of Defense and on state and 
local governments. This report thus concerns Federal agencies other than 
the Department of Defense. 

The Federal Government Survey ascertained the effects of metrication on 

(I) the internal operations of the participating agencies and (2) the areas of 
national responsibility of these agencies. 

The first aim of the Survey, the impact of metrication on the internal 
operations of agencies, was to determine: 

( 1 ) the extent of present metric usage in government agencies: 

(2) the impact of increasing worldwide use of the metric system on U.S. 
government programs; 

(3) the extent to whicn Federal agencies plan to increase metric usage 
in the absence of a nationally planned metrication program; 

(4) the impacts of metrication on the agencies under alternative na- 
tionally-planned programs to convert to the metric system; 1 



1 The study sought to determine the Impacts of metrication on Internal operations of the agen- 
cies under three different assumptions as follows (the assumptions arc defined In greater detail 
within the sample copy of the questionnaire in app. 3. See particularly p. 38 and pp. 61, 62) 
(footnote continued In p. 6): 
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(5) how ihc agencies would introduce the metric system: und 

(6) whether ihc agencies favor a coordinated metrication program. 

The second aim of ihc Survey, ihc impact of metrication on agency areas 
of national responsibility, was to seek estimates of the cfTccts of metrication 
on: 

(a) national activities over which Federal agencies have responsibility 
(for example, transportation, communications): and 

(b) the ability of the Federal agencies to perform their missions with 
respect to those "areas of national responsibility.'' 

The Survey defined "urea of national responsibility" as a "complex" or 
"system" such as transportation, food and fiber, or international affairs. 
Most such "systems" arc largely within the privutc sector of the U.S. econo- 
my. Concerning areas of national responsibility, the study sought an agen- 
cy's estimates of the present impact and probable future impacts of evolu- 
tionary measurement usage change or of planned metrication on the ability 
of the transportation system (for example) to function. Responses were 
sought under two different assumptions: (I) no national metrication effort, 
and (2) a nationally coordinated metrication program. The Survey also 
asked how metrication would affect the ability of the agency in performing 
its mission with respect to its area of national responsibility. Finally, the Sur- 
vey asked the agencies what action should be taken with respect to the in- 
creasing worldwide und domestic use of the metric system. The Survey 
preferred that the opinions expressed be those of the agencies rather than 
those of the agencies' constituents (c.g.. manufacturers). The U.S. Metric 

Study had other surveys designed to obtain the views of nongovernmental 
sectors. 

These questions were aimed at providing estimates of impacts of metrica- 
tion on the nongovernmental sector of society from the Government's view- 
point, a viewpoint not included in uny of the other surveys within the Metric 
Study. Also they evuluate the impact of metrication on the interfaces 
between the Government and the areas of national responsibility over which 
it has cognizance. 

It was decided early in the Survey thut the questionnaire method was the 
most practicable uppronch to getting the needed information. Knowledgea- 
ble respondents within the agencies were asked to provide answers on the 
basis of "best judgment." It was recognized that the short time period would 



* Assumption I. No concerted national program to increase the use of the metric measure* * 
ment units and/or metric engineering standards in a world of increasing metric usage. 

* Auumpibn II. A nationally planned program to increase the use of SI metric measure- 
ment units (language only). After a 10-year period of transition. SI measurement units will be 
used throughout the U.S. in all new and revised documents except for describing existing custo- 
mary hardware, replacement parts therefore, and interfaces therewith. 

'Auumpihn III. A nationally planned program to increase the use of metric measurement 
units and metric engineering standards. Metric engineering standards, as well as metric mea- 
surement units, will be used for all new and redesigned products after a 10- year period of transi- 
tion. 
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preclude any extensive research on the part of the respondents to obtain 
more comprehensive answers. 

Costs were to exclude all added or reduced procurement and contracting 
costs, except “specialized hardware" designed to the buyer's specifications 
and not available ofT the shelf. Since the Metric Study considered the 
Federal Government as “a consumer of goods and services," these excluded 
increased costs were covered by other surveys such as the manufacturing in- 
dustry survey. All other consumers would also have tc pay these increased 
costs. In some eases, however, such as spacecraft purchases by the National 
Aeronautics and Space Administration (NASA) or nuclear devices by the 
Atomic Energy Commission (AEC).thc contracting costs increases were in- 
cluded, since the Government is virtually the only purchaser. 

The Federal Survey team selected for participation in the Survey only 
those government agencies which would probably be significantly affected 
by metrication. With this in mind, 35 departments and independent agencies 
were chosen. With the subagencies in some Departments (c.g.. Maritime Ad- 
ministration in Commerce: Office of Education in Health. Education and 
Welfare: or U.S. Coast Guard in Transportation), the total number of sur- 
veyed agencies came to 55. As pointed out earlier, the Department of 
Defense was not included in this survey. 

Letters were sent out on October 31, 1968 under the signature of the 
Secretary of Commerce to the heads of the 35 agencies asking them to ap- 
point members of their staffs to provide liaison with the Federal Survey 
team. The team then met with each of the appointed liaison representatives 
to explain the scope and methodology of the Survey. 

NASA was asked to be the subject of a pilot survey to test the effective- 
ness of the team's approach and its questionnaire format on an agency-wide 
basis. The questionnaires were sent out to the 10 NASA Centers on Febru- 
ary 6, 1970. and the completed questionnaires were to be returned by March 
10. 1970. The results from the pilot survey appeared to be satisfactory. 
Some changes were made in the questionnaire format as a result of 
suggestions. 3 

Once the pilot survey was undertaken, the liaison representatives were 
asked to provide lists of subdivisions in their agencies which they thought 
would be affected by metrication. Due to the lack of time and resources for 
eventual analysis of the questionnaire returns, the Survey team wanted to 
keep the questionnaires from proliferating. Therefore, the representatives 
were asked to confine tiicir lists of respondents to only those groups which 
would be significantly affected by metrication, now or in the future. In some 
eases, therefore, only one respondent was chosen within a large bureau. The 
Federal Survey team thought that this rifle approach would more likely bring 
out the information it needed than the ’’shotgun’* or the umbrella approach, 
where each bureau-level organization would provide input for its functions, 
whether any would be uffcctcd by metrication or not. 

Included us respondents were those nongovernmental facilities which per- 
form virtually all their work for the Government (for example, the Jet 



* See upp. 3 for copies of the survey questionnaires. 
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Propulsion Laboratory of ihc California Institute of Technology for NASA, 
and the Sandiu Laboratories of Sandia Corporation for AEC). However, 
grantees receiving grants from Federal agencies (such as NSF grants for 
scientific research) were not included, since purchases by these grantees will 
be covered by other surveys within the Metric Study. Programs of the state 
and local governments (even though part of the programs’ funding may come 
from the Federal Government) were not included in the Federal Sur- 
vey-examples of these arc public school expenses and changing of highway 
signs on completed interstate roads— since these costs are being covered by 
other surveys in the U.S. Metric Study. 

In April 1970, the Federal Survey team provided the agency representa- 
tives with an adequate number of questionnaires for their agencies. The 
representatives were then responsible for distributing the questionnaires to 
the respondents within the agencies and also for providing guidance to the 
respondents in completing the questionnaires. 

The liaison representatives were asked to ana'*'ze the questionnaire 
responses and develop an overall response for their agencies. As an aid in 
preparing the summary, the Federal Survey team sent a suggested outline 
(copy included on p. 74) to each of the representatives. This outline was the 
basis on which the final agency summary was to be prepared. The agency 
responses, along with the completed questionnaires, were to be returned by 
June 15th to the Federal Government Survey team. 

The Federal Survey then collated and analyzed the results and wrote the 
summaries of the agencies’ responses according to the standard format. The 
time limit precluded the Study from contacting the respondents to straighten 
out any but the most obvious contradictions and inconsistencies which ap- 
peared in the returned questionnaires. 

The Survey team then returned the completed agency summaries to the 
liaison representatives for their comments and approval. Except for minor 
editorial changes, the summaries which appear in appendix 7 of this report 
are identical to those approved by the agency representatives. The detailed 
information therein is analyzed in broader perspective in the following two 
chapters of this report. Chapter III covers metric impacts on agency internal 
operations. Chapter IV covers metric effects on the agencies* areas of na- 
tional responsibility. 
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III. METRIC IMPACTS ON AGENCY 
INTERNAL OPERATIONS 



Present Situation-The information presented in this part of the survey of 
Federal Government agencies was obtained from 394 subunit respondents in 
30 Federal departments and agencies. (See app. 4 for tabulated responses.) 
Two hundred and twenty-one (37%) of these offices reported they are al- 
ready making at least some use of metric measurement units and roughly half 
that number are involved with metric-based engineering standards. Signifi- 
cant examples of current metric usage reported by Federal agencies are 
listed in table I. Such occurrences fall in several general categories: (I) in 
connection with scientific activities using metric, (2) in the interest of inter- 
national communications and cooperation, (3) attendant to the purchase and 
use of metric-dimensioned equipment (foreign, or in some cases U.S.-made), 
and (4) to conform to U.S. industry practices. 

Table I 

Significant Current Uses of the Metric System in Federal Government 

Agencies 

In connection with scientific research: 

Agricultural - Department of Agriculture 

Health services- Department of HEW, NIH 

Building, electronic, product evaluation, design and analysis of nuclear 
reactors and nuclear radiation standards, electrical and electronic 
metrology — National Bureau of Standards ( NBS ) 
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Table I — Continued 

Various laboratory activities — Treasury Department, Tennessee Valley 
Authority, Government Printing Office 

Scientific documentation — Office of Science & Technology, National 
Science Foundation 

R and D contract assistance— Small Business Administration 

In activities closely related to science: 

Health and mental health services — Department of HEW, Veterans Ad- 
ministration 

Nuclear reactor engineering — Maritime Administration 

Nuclear plant planning, procurement, fueling— Tennessee Valley 
Authority 

In other engineering activities: 

Electronic — Office of Telecommunications, Department of Commerce; 
Office of Telecommunications, Department of Transportation; Federal 
Communications Commission; Office of Telecommunications Policy 

Marine electrical and electronic — Maritime A dministration 

Voluntary engineering standards (most include metric equivalents)— 
Engineering Standards S ervice in NBS 

In science and engineering: 

Atomic Energy Commission, NASA (see text) 

In connection with international communications, cooperation, trade: 

Communications — il.S. Information Agency 

Overseas contractual services — State Department, US! A 

Design of buildings to be built in metric countries — State Department 

Cooperation — Federal Aviation Administration, U.S. Coast Guard 

Design and construction of intermodal containers and handling 
equi pment — M aritime A dministration 

Formulation of international rules for ships — Maritime Administration 
Evaluation of foreign ship components — Maritime Administration 
Trade statistics — Department of Agriculture 
U.S. tariff schedules— U.S. Tariff Commission 
Freight tariffs on file — Federal Maritime Commission 
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Tabic I — Continued 

International engineering involvement and cooperation— Tennessee 

Valley Authority 

Emergency planning regarding maritime shipping — Office of Emergency 
Preparedness 

Attendant to use of foreign- made equipment: 

Communications, optical — U.S. Postal Service 

Surveying, topographic mapping, photogrammetric— Tennessee Valley 

Authority 

Power generation, transmission, distribution— Tennessee Valley Authority 

Dictated by U.S. industry practice: 

Control of dangerous drugs - Department of Justice 

Assistance to drug and pharmaceutical businesses — SBA 

Labor statistics and standards — Department of Labor 

Regulatory provisions — Office of Hazardous Materials in Department 
of T ransportation 

With increasing amounts of U.S. manufactured equipment and instru- 
ments designed and calibrated in metric — Tennessee Valley Authority 

Particularly noteworthy is the measurement situation in the Atomic Ener- 
gy Commission (AEC) and the National Aeronautics and Space Administra- 
tion (NASA), both of which reported heavily mixed (customary and metric) 
measurement usage. Nuclear science and most electronic, chemical and 
nuclear engineering activities are done in metric; mechanical engineering ac- 
tivities in AEC are largely— but not entirely— in customary measurements, 
while plant engineering is almost exclusively customary. Since all of these 
activities are intimately mixed in AEC's work, dual measurement usage, 
with its attendant conversion and interfacing problems and possibilities for 
error, is the prevailing situation. NASA has a similar measurement environ- 
ment, with metric widely used in basic research, laboratory analyses, elec- 
tronics, fluid mechanics, in certain hardware (e.g., optical equipment), and in 
areas where international programs are important, while such usage is rare 
in mechanical engineering and design, fabrication, technical and support 
facilities and plant engineering. 

Understandably most of the respondents reporting current metric usage 
listed one or another advantage thereof in the areas of intercourse with scien- 
tific activities, international communications and cooperation, operational 
improvement through easier calculations and reduced errors, and in some 
cases cost savings. Several offices in the Department of Agriculture neces- 
sarily make extensive use of metric measures in connection with interna- 
tional trade and statistics for international comparisons. The Maritime Ad- 
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ministration in the Department of Commerce derives improved capability 
for evaluating foreign competition from its use of metric. The Department of 
Labor employs metric units in some of its standards and statistics to conform 
to certain U.S. industry practices. The U.S. Coast Guard finds its use of the 
metric system advantageous in regard to review of drawings and specifica- 
tions, particularly in the field of marine safety. In the Library of Congress, 
the Prints and Photographs Division measures print sizes and motion picture 
film gauges in metric, asserting it can thereby “obtain greater measurement 
accuracy.” 

Some respondents reported such disadvantages as confusion resulting 
from dual usage, cost increases (e.g., for maintenance of extra tools), difficul- 
ties in obtaining metric-sized replacement parts, and the present preference 
of most U.S. industry and engineering for the customary system. The only 
widely-reported disadvantage was employee unfamiliarity with the metric 
system. It should be noted that these reported difficulties have been imposed 
by strictly laissez faire metrication, and it would not appear practical to 
eliminate them by an attempt to arbitrarily return to entirely customary 
usage. Besides, since metric usage has been adopted for good reasons, such 
an attempt to reverse the trend would impose its own costs, economic or 
otherwise. 

Anticipated Situation in the Absence of Coordinated National Metrication 
—The Federal agencies were asked to predict probable changes in their mea- 
surement language or engineering standards practice, under the assumption 
that there is no concerted national program to increase use of the metric 
system in the United States— that our laissez faire policy toward measure- 
ment usage continues within an increasingly metric world (Assumption I). In 
this eventuality, 84 of the 394 individual respondents expect to increase 
their use of metric measurements and/or metric-based engineering stan- 
dards. Most of these offices mentioned the increasing worldwide and 
domestic usage as a reason for their expecting to make these changes. Of the 
84 respondents, 17 listed improved quality of work or performance, 10 men- 
tioned time and/or cost savings, and 22 cited an expectation that their sup- 
pliers may force change on them as further reasons for expecting to increase 
their own metric usage. 

In the Department of the Interior, the Bureau of Commercial Fisheries ex- 
pects virtually complete metrication of its operations by 1980. The Bon- 
neville Power Administration expects increased use of metric units and stan- 
dards in view of increasing international trade in the kinds of equipment it 
purchases. The National Park Service plans to convert its civil engineering 
activities to metric by 1982 for the resultant time and cost savings. A 
number of respondents either already have policies for or plan to move in the 
direction of increased use of metric in their publications, including the Bu- 
reau of Reclamation, the Coast and Geodetic Survey, the National Bureau 
of Standards, all units in the Environmental Health Service (Department of 
Health, Education and Welfare), and the National Aeronautics and Space 
Administration. In the Treasury Department, the Bureau of Engraving and 
Printing anticipates growing metric usage attendant to increasing interna- 
tional interchange of supplies and equipment. The Bureau of Narcotics and 
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Dangerous Drugs in the Department of Justice is encouraging the drug in- 
dustry toward total metrication to enable more effective and efficient control 
of these substances. 

The Department of Agriculture observed that the product of one-fourth of 
U.S. farm acreage goes to markets which are going to be metric, and the 
units of trade must be provided on the buyer's terms. This is affecting the 
Marketing Economics Division, the Foreign Development and Trade Divi- 
sion, the Export Marketing Service and the Foreign Agricultural Service. In 
the Environmental Science Services Administration (now incorporated in 
the National Oceanic and Atmospheric Administration, NOAA), the Na- 
tional Environmental Satellite Center is pressured between the metrication 
demands of increased international exchange of satellite data and the 
preference cf those with whom it interfaces domestically for customary mea- 
sures, and expects slow growth in its use of metric. All (24) surveyed divi- 
sions of the National Bureau of Standards expect to increase their use of 
metric measures and I Oof these their use ofSI-based engineering standards, 
at least in their publications and in many cases also in their research activi- 
ties. The Office of Ports and Intermodal Systems in the Maritime Adminis- 
tration anticipates increased metrication as a consequence of international 
agreements. The Office of Telecommunications (Department of Com- 
merce), largely metric already, plans to eliminate one vestige of customary 
usage by converting miles to meters in frequency management and radio sta- 
tion location records. 

Four offices in the National Air Pollution Control Administration foresee 
their metric usage necessarily increasing due to increasing cooperation with 
international standards organizations and the demands of national consisten- 
cy in data reporting— the Bureau of Criteria and Standards expects to be en- 
tirely converted to SI in 1973. In the Health Services and Mental Health 
Administration of HEW, metric usage is expected to grow along with that of 
the health professions at large. In the Department of Transportation, the Of- 
fice of Harzardous Materials anticipates a regulatory provision for free cho- 
ice of units in the activities under its purview, because of pressure from sup- 
pliers and increasing worldwide use. The Office of International Aviation 
Affairs and the Systems Research and Development Service in FAA expect 
increasing metric usage for the same reasons. In the Atomic Energy Com- 
mission four divisions plan to increase employment of SI units and stan- 
dards, among them: Isotopes Development— "to eliminate the attention 
required by [use of] the dual system," and Space Nuclear— for "uniformity 
and consistency, and increased clarity and efficiency of programs.” The 
General Services Administration (GSA) and the Government Printing Of- 
fice point out that they must, of necessity, follow U.S. suppliers' practice on 
measurement usage, and the Federal Supply Service and the Standardization 
Division in GSA expect this to force growing metric usage on their agency. 
Nine of the 10 NASA Centers anticipate increasing metrication, giving such 
reasons as “increasing influence of science on engineering,” “increased par- 
ticipation in international programs” and "international standardization,” 
and the “advantage of a single system.” Three of the Centers expect im- 
proved quality of performance of activities, and one (Marshall Space Flight 
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Center) even expects time or cost savings from this unilateral metrication. In 
the Veterans Administration, the Office of the Assistant Chief Medical 
Director for Professional Services expects to expand metric usage in the Ad- 
ministration to reduce the confusion of the dual system. The Engineering 
Division in the Government Printing Office foresees growing involvement 
with the SI in connection with purchase of foreign equipment. Two offices 
in the Library of Congress plan metrication for the advantages of “universal 
terminology," “accuracy in communications," and “elimination of dual 
usage." 

The third set of data sought under Assumption I pertains to the extent to 
which the Federal civilian agencies would encounter growing measurement- 
related problems if the U.S remains officially on the customary system while 
worldwide metrication proceeds. Of the 39 4 individual subunit respondents, 
168 (43%) replied that they do not plan to increase their use of metric mea- 
sures unilaterally, and they do anticipate growing measurement-related 
problems. Such respondents were found in 38 of the 50 surveyed agencies. 
(An additional 39 respondents who expect to expand their own metric usage, 
nevertheless anticipate growing problems as a consequence of worldwide 
metrication.) Difficulties will affect the general areas of: training personnel, 
dual dimensioning of products, dual inventories, conversions and inter- 
facings between the two measurement systems, and international communi- 
cations and cooperation. All surveyed agencies which are significantly in- 
volved with international relations (including the Department of State, the 
Department of Agriculture, the United States Information Agency, and the 
National Aeronautics and Space Administration) foresee growing interna- 
tional communications difficulties. The Department of Agriculture pointed 
out that the present situation already requires conversions or dual dimen- 
sioning of statistics on production and international trade for nearly all com- 
modities. Nearly all exporting countries use or have announced plans to use 
metric measurements for international trade statistics, as is the case with in- 
ternational organizations. This Department also pointed out that there are 
problems other than cost and inconvenience: for example, confusion or error 
as to whether a pesticide spray residue tolerance is given in grains or grams 
could have serious consequences. The Department of Transportation, in- 
cluding the Federal Aviation Administration, the U.S. Coast Guard and the 
Bureau of Public Roads, and the United States Tariff Commission expect in- 
creasing legal difficulties as a consequence of the rest of the world's adoption 
of metric. More than half of the respondents in the General Services Ad- 
ministration and most respondents in the Government Printing Office ex- 
pect problems including increased inventories in this situation. The National 
Aeronautics and Space Administration expects some failure of equipment 
and errors in manufacture due to incompatibility or discrete differences 
resulting from dual dimensioning if ii does not extend its own use of metric 
measurements. (See app. 4 for numbers of respondents, by agency, anticipat- 
ing growing problems under Assumption I.) 

Anticipated Impacts of a Planned National Program to Increase the Use of 
Metric Measurement Units— The next set of questions in the survey of 
Federal Government agencies pertained to the assumption of a nationally- 
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planned program to increase the use of metric measurement units (language 
only) in the United States (Assumption 1 1 ). After a 1 0-year period of transi- 
tion, SI measurement units would be used throughout the U.S. in all new and 
revised documents. Hardware and engineering standards would not be al- 
tered for measurement reasons, although the former would be described in 
metric units and the latter translated into metric terms. (See app. 3, pp. 33 
and 6 1, for detailed definition of Assumption II.) 

The agencies were asked what long-term advantages and/or disadvantages 
such a measurement- language change would hold for their internal opera- 
tions, and to estimate whether the advantages would outweigh the disad- 
vantages. All of the obvious advantages of general use in the U.S. of a 
uniform, universal, decimal-based measurement system were listed by 
respondents to the survey: operational improvement through simplified mea- 
surements and calculations and reduced errors, facilitated communication 
with related scientific activities, improved international communication, 
facilitated evaluation of products of U.S. and foreign origin, and cost 
savings. The Department of State, the United States Information Agency, 
and the Department of Agriculture observed that general employment of the 
metric system in the U.S. would simplify and facilitate the work of all offices 
which interact in any way with foreign countries. The Treasury Department 
feels that providing uniformity with other countries for the exchange of infor- 
mation and data would lead to increased international interchange and trade. 
The Department of Transportation foresees simplification of regulatory 
standards from metric usage, and the U.S. Coast Guard anticipates reduced 
computer (memory) core requirements from the use of metric measures. The 
Office of Technical and Advanced Planning in the U.S. Postal Service be- 
lieves the metric system would be easier for the mailing public to compre- 
hend and apply. The U.S. Tariff Commission anticipates improved statisti- 
cal reporting of imports and facilitated analysis of worldwide trade. The 
Government Printing Office (GPO) sees easier computations, error reduc- 
tion and time savings inherent in using the metric system in preparing price 
scales, pricing of receipt and issues for inventory items, and in platemaking 
operations. GPO also expects that its computer programming would be 
more uniform and simplified. 

Of the 394 individual respondents, 32 expect they would encounter long- 
term disadvantages after completion of a planned national program for U.S. 
adoption of metric measure rnent units. The most frequently cited disad- 
vantages were operational impairment and operating cost increases, usually 
attendant to the operation and maintenance of pre-existing equipment and 
structures designed in the customary system but now to be described in met- 
ric units. Operational difficulties would also be encountered as a con- 
sequence of the dimensional translation of customary engineering standards 
into metric measurement units, since in many cases the translation would 
result in inconvenient to handle dimensional numbers. For this reason 
several hardware-oriented offices forecast long-term operational impairment 
and cost increases as a consequence of a measurement-language only 
change, but gave opposite responses regarding Assumption 111 (see below); 
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these include the Office of Design and Construction and the Material 
Evaluation and Development Laboratory in the General Services Adminis* 
t rat ion. the Letter Mail Equipment Branch in the U.S. Costal Service, 
and the Office of Construction in the Veterans Administration. The next 
most noteworthy disadvantage mentioned was lack of comparability of 
data for previous years. This probably would be faced by a number of agen- 
cies which maintain statistical time series. These offices would have to de- 
cide on a scrics-by-scrics basis whether to convert past data in toto or at the 
time comparisons are made. Use of computers would make the data conver- 
sion straightforward. 

The Bureau of Land Management in the Department of the Interior raised 
the problem of the inconsistency between the metric system and the 
established system of land measurement in the United States, based as it is 
on the statute mile, which is subdivided into 80 chains. (See app. 6. "Legal 
Problems", pp. 93. 94.) However, the Bureau observed that our customary 
land measures could be expressed in metric units, since all resurveys result 
in fractions of chains and fractions of acres, and these arc carried only to the 
nearest one-hundredth (.01) of a chain or acre. 1 The Bureau stated that, 
"Providing no attempt is made to change all past records, no problems arc 
anticipated if future work were to be based on the metric system." 

Of the total 394 respondents. 23 1 (66% of those replying to the question) 
expect that, as far as their internal operations arc concerned, long-term ad- 
vantages of a planned national program for U.S. adoption of the metric mea- 
surement language would outweigh any long-term disadvantages. Forty-six 
respondents (13% of those replying) do not think long-term advantages 
would outweigh disadvantages. The only agencies with pluralities of respon- 
dents believing that advantages would not predominate under this Assump- 
tion (II) were the U.S. Travel Service in the Department of Commerce and 
the Federal Trade Commission. The following either stated agency-level 
views that advantages would predominate or had no individual respondents 
who did not so think: Department of the Treasury. Department of Justice, 
Patent Office, Environmental Health Service. Social Security Administra- 
tion, Office of the Secretary of Transportation. Federal Highway Adminis- 
tration, Federal Railroad Administration. Civil Aeronautics Board. Federal 
Communications Commission. Interstate Commerce Commission, National 
Aeronautics and Space Administration (Centers), National Science Founda- 
tion, Tennessee Valley Authority. U.S. Information Agency. U.S. Tariff 
Commission, Veterans Administration (for health services activities other 
than construction), and Office of Science and Technology (Executive Office 
of the President). 

The Federal agencies were asked to list the problems such a 
measurement-language change would raise for them, and how they would go 
about implementing such a move. All offices using measurement would be 
involved to some degree with training of already on-board personnel. (A 

1 A possibility to be considered would even be retention of the acre ns the unit of land area 
measure, redefining it in terms of metric linear units -i.c.. one acre * 4007.5m*. Note that the 
practical tolerance cited above. I / 1 00 acre = 40m J . Thus the suggested conversion fulls 
well within the accepted tolerance range. 
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number remarked that the greatest disruption caused by conversion would 
be in the area of employee response to the change and in the need torc-cdu- 
cate personnel.) The Federal Aviation Administration observed that retrain- 
ing would pose particular difficulties in its Airports Service, involving extra 
workloads fc' air traffic controllers and flight personnel and demands on air- 
ground communications time. The Environmental Data Service (in the En- 
vironmental Science Services Administration) would have u speciul educa- 
tion problem with its cooperative observers, who arc drawn from the general 
P iblic. (The public would of course be informed about the metric system for 
everyday use.) 

Other common tasks of implementation would include: revising drawings, 
data reporting forms and scheduler, and technical publications: rewriting 
standards: preparing conversion tables and omnibus regulatory changes; 
converting data banks of statistical, historical and design information; revis- 
ing specifications for equipment and supplies procurement; and amending 
relevant legislation to incorporate metric units. Particular efforts in the latter 
regard would be required in the Treasury Department (customs regulations), 
the Department of the Interior (basic U.S. land survey laws), some offices in 
the Department of Agriculture, the Food and Drug Administration, the 
Federal Trade Commission and the U.S. TarifT Commission. 2 The Tariff 
Commission would also be involved in renegotiation of trade agreements. 
Several regulatory agencies would have to publish tariff filing rules in metric 
units. 

A problem in the aviation world that would require particular attention 
and planning if convcision is deemed desirable would be the use of metric 
units for aircraft altitudes, elevations and heights, and vertical speeds, since 
virtually all aircraft and countries in the non-Communist world use the En- 
glish foot and mile for these measurements. (Sec, however, pp. 34, 35.) The 
Office of Merchant Marine Safety in the Coast Guard cited special problems 
in regard to safety, since simple rounding off of metric equivalent dimen- 
sions in safety regulations might be incompatible with current engineering 
practice and known safety fuctors. The Environmental Data Service ob- 
served that certification of weather records in metric from observations 
taken in customary units would introduce conversion errors in court docu- 
ments. 

As to special tasks of some particular ugcncics: The National Bureau of 
Standards would be involved in rewriting U.S. codes based on standard 
reference materials and base standards used in building codes. The Weather 
Bureau would have to coordinate its efforts with Federal Aviation Adminis- 
tration requirements. The Atomic Energy Commission would have to revise 
drawings, convert product und facility specifications, recalibrate instru- 
ments, make some changes in handbooks, and translate standards and codes. 
The National Aeronautics and Space Administration would face similar 
problems, and observed that procedures would huve to be established to 
“ensure overall management visibility and control" during the transition. 
During this period close attention would have to be paid to product rcquirc- 



* See app. 6 for listing of legal problems at the federal level attendant to metrication. 



18 



l ; ED£KAI. (iOVLKNMI-NT: CIVILIAN AGENCIIiS 



nicnts. to minimize disputes over unsafe or unacceptable products resulting 
from measurement errors. The Smithsonian Institution also mentioned the 
need for increased monitoring of employee work to guard against errors dur- 
ing transition. The Tennessee Valley Authority would have to alter a large 
number of computer programs, and convert survey markers and registers. 
The U.S. Postal Service would have to change all scales and measuring 
devices, revise published materials, and translate engineering specifications 
appearing in plans, contracts and reports. The Service would also have to 
change laws relating to weight and measurement of mail, and related rates. 
(Sec app. 6. pp. 94. 98.)Thc Office of Emergency Preparedness would have 
to revise formats for stockpiled materials. The Government Printing Office 
would need to alter or recalibrate some printing and binding equipment. 

Under this Assumption (II) and the following one (III) the agencies were 
asked to estimate annual dollar impacts of a coordinated national metrication 
program on their internal operating costs in two time periods: (I) during a 
typically 10- year transition period, and (2) thereafter, the United States then 
being predominantly "on" the metric system. (Sec "Nature of the Survey." 
pp. 7 and 8. and app. 3. p. 54. for the bases prescribed for cost impact esti- 
mates.) It is understandably difficult to make hard cost estimates for a mea- 
surement system conversion in the virtual absence of any experience on 
which to base such estimates, and there is widespread recognition that 
probably the most significant benefits from the conversion would lie in the 
realm of intangibles. (A number of respondents provided cost figures but 
described them as "gross estimates.") 

The only significant areas of incompleteness in the reported cost/savings 
figures arc in the Department of Housing and Urban Development and the 
National Aeronautics and Space Administration. In NASA, five of the 10 
Centers comprising the agency provided overall cost/savings estimates: the 
other five submitted partial, but not complete, figures. Several respondents 
in the latter Centers felt. "It is impossible to derive a meaningful figure." 

Three further remarks arc pertinent to the reported cost and savings 
figures: ( I) It seems plausible that cost estimates made in such an environ- 
ment of uncertainty arc likely to be on the "safe." i.c.. high. side. (2) If metri- 
cation is undertaken there would presumably then be incentive to "do the 
job" as efficiently as possible, and cost-saving approaches not thought of 
today would doubtless be developed. (3) It is fairly easy to identify the vari- 
ous costs attendant to a metric conversion, even to such relative intangibles 
as time employees will be away from their job for retraining, and to assign 
some sort of magnitude to these costs, but it appears more difficult to deter- 
mine ti dollar savings estimate for such long-term benefits as "easier calcula- 
tions." "reduced errors" and "fewer conversions and interfacings." Thus it 
is plausible that costs are overstated and the dollar value of benefits un- 
derstated. 

With this tis background, net totals of Federal civilian agency estimates of 
costs/savings attendant to a 1 0-ycar coordinated national proyam for the 
widespread adoption of metric measurement units in the United States 
amount to: $32.1 million annual cost during the transition period. 3 and $4.3 

* t hi* i* un average annual co*t over the 1 0-ycar tran*iiion. 
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million permanent annual savings thereafter. (All reported figures are tabu- 
lated in app. 5.) 

Twenty-one agencies forecast no or insignificant cost impact even during 
the transition, including the Departments of State and Justice, the Patent Of- 
fice, the Federal Railroad Administration, the Civil Aeronautics Board, the 
Federal Maritime Commission, the Federal Trade Commission, the United 
States Information Agency, the Veterans Administration, and the several 
Offices within the Executive Office of the President. One. the Food and 
Drug Administration in the Department of HEW, would even expect 
(average) annual savings of $100,000 during the transition period (with 
greater annual savings thereafter). 

Nine agencies estimated annual added cost impacts during the transition 
of $1 million or greater: the Department of Agriculture— $8.1 million, 
primarily in the Soil Conservation Service (in conservation operations, and 
watershed planning and improvements), the Agricultural Research Service 
(data conversion, training, temporary inefficiency), and the Extension Ser- 
vice (adult and youth education): the Atomic Energy Commission — $6.7 
million, primarily in the Naval Reactors Division and the Division of Reac- 
tor Development and Technology (one AEC Division expects substantial 
savings during the transition period); the U.S. Postal Service— $3.8 million, 
mostly in the Building Design Division (architectural engineering and design 
activities), the Letter Mail Equipment Branch (developmental activities), 
and for the adaptation or replacement of scales: the U.S. Coast Guard— $3.4 
million, in the Offices of Operations and of Engineering; the Department of 
the Interior— $2. 1 million, primarily in the Geological Survey, (the Bon- 
neville Power Administration expects costs and savings to balance out over 
the 10-year transition); the Federal Aviation Administration — $1.7 million, 
mostly in the Systems Research and Development Service (primarily due to 
dual dimensioning); the Federal Highway Administration— $ I million, in the 
Bureau of Public Roads (training and printed matter); the General Services 
Administration— $ I million, mainly in the Property Management and 
Disposal Service (inventory, accounting, inspection and purchasing), the 
Federal Supply Service (specifications and cataloging), the Standardization 
Division, and the Office of Design and Construction; and the Tennessee 
Valley Authority — $ I million, mainly in the Office of Power (engineering, 
operations, maintenance and training), the Office of Engineering Design and 
Construction, the Office of Agricultural and Chemical Development, and 
the Maps and Surveys Branch (cadastral, geodetic, topographic, hydro- 
graphic. and construction activities). 

Other agencies which would expect substantial annual added costs during 
the transition period include the National Aeronautics and Space Adminis- 
tration— $71 1,000 (incomplete figure); the Environmental Science Services 
Administration (now part of National Oceanic and Atmospheric Administra- 
tion)— $570,000: the U.S. Traffic Commission— $375,000; the Health Ser- 
vices and Mental Health Administration (in HEW)— $347,000; the National 
Bureau of Standards— $289,000; the Department of Housing and Urban 
Development — $25 1 ,000 (incomplete figure); and the Government Printing 
Office -$231,000. 
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Significant annual cost impacts for the Federal civilian agencies in the 
post-transition period of a measurement-language-only change were esti- 
mated as follows: the Department of Agriculture— $3 million savings, 
mostly in the Agricultural Research Service: the National Aeronautics and 
Space Administration— $445,000 savings (incomplete figure); the U.S. 
Postal Service— $250,000 added costs, in the Letter Mail Equipment 
Branch (development costs); the Food and Drug Administration — $200,000 
savings; the Tennessee Valley Authority— $200,000 savings, mostly in the 
Office of Power (in engineering activities), the Office of Engineering Design 
and Construction and the Maps and Surveys Branch: the U.S. Tariff Com- 
mission— $187,000 added costs (attributable to statistical analyses, in- 
vestigations and research); the Small Business Administration — $156,000 
savings; the U.S. Coast Guard — $132,000 added costs, in the Office of En- 
gineering (mainly for conversion of specs, aids to navigation activities, and 
training); and the Atomic Energy Commission -$ 132,000 added costs, 
savings in the Divisions of Space Nuclear Systems and Isotopes Develop- 
ment falling short of the expected costs in the Naval Reactors Division. 

Anticipated Impacts of a Planned National Program to Increase the Use of 
Metric Measurements Units and Engineering Standards— Under the assump- 
tion of a 10- year coordinated national program to increase the use of metric 
measurement units and metric engineering standards (Assumption III), the 
Federal civilian agencies were asked the same set of questions as under As- 
sumption II above. (See app. 3, pp. 54 and 62 for detailed definition of the 
Assumption.) In a gross sense, responses under Assumption III paralleled 
those under Assumption II. The measurement-language change in and of it- 
self would have more impact on most activities than the revision of engineer- 
ing standards to a rational metric base by itself (which is the added factor in 
Assumption III). Of the 394 subunit respondents, at least 18 percent are en- 
tirely uninvolved with engineering standards in their work activities, 
although they use measurements. (These respondents all answered “don't 
know" or left blank the questions under Assumption III.) 

All of the advantages listed under Assumption II (adoption of metric mea- 
surement units only) were also listed for metrication under Assumption III, 
since the latter includes adoption of metric measurement units. Additional 
advantages deriving from the adjustment of engineering standards to a ra- 
tional metric base would include: facilitated international promotion of U.S. 
standards, reduction of dual standards in international agreements, greatly 
facilitated relations of the production community to the scientific communi- 
ty, and the possibility of adoption of a more realistic system of nominal sizes 
and subdivisions thereof. The Bonneville Power Administration in the De- 
partment of the Interior and the Tennessee Valley Authority are representa- 
tive of hardware-using agencies which foresee significant advantages from 
metrication including engineering standards in the potential for increased 
harmonization of standards internationally, permitting greater interchangea- 
bility of materials, parts and equipment. International comparability of arti- 
cles, which would improve somewhat with the adoption of metric measure- 
ment units according to the U.S. Tariff Commission, would be enhanced 
even more by eventual harmonization of standards on a metric base. 
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As under Assumption II, the primary disadvantages listed were opera- 
tional impairment and cost increases related to the operation and main- 
tenance of equipment and structures designed to customary dimensions and 
engineering standards. These problems would be somewhat more serious in 
this case, since manufacturers would eventually begin switching to the 
production of equipment and parts designed to the revised, metric-based 
standards, and the maintenance of replacement parts for older, customary- 
engineered equipment might become somewhat more difficult and costly. 

In this context, six respondents who feel that long-term advantages of met- 
rication of measurement units would outweigh any disadvantages, hold the 
opposite view with regard to metrication to include engineering standards. 
They are: Facilities Management in the Internal Revenue Service, State and 
Private Forestry in the Department of Agriculture, the Weather Bureau in 
ESSA, the Bureau of Abatement and Control in the Environmental Health 
Service (Department of HEW), the Office of Automated Data Management 
Services in the General Services Administration, and the Lewis Research 
Center of NASA. On the other hand, five respondents hold just the opposite 
split of views, believing that metrication of units only would be disad- 
vantageous, on balance, and metrication including revision of engineering 
standards advantageous. These are: Administration in the Forest Service 
(Department of Agriculture), the Kansas City Division of Bendix Corpora- 
tion (A EC contractor), the Office of Design and Construction in the Gen- 
eral Services Administration, the Letter Mail Equipment Branch in the U.S. 
Postal Service, and the Office of Construction in the Veterans Administra- 
tion. The Building Research Division in the National Bureau of Standards 
does not know whether advantages would predominate under Assumption 
II, but feels they would under Assumption III. As the Forest Service Office 
of Administration put it, “Metrication in units would not take care of the real 
problem. The real problem would be solved through metrication of both 
language and hardware.” (Obviously at some point in future time, whether 
in 20, 30, or 40 years, all equipment will have been replaced for reasons of 
wearout or obsolescence— 40 years is probably an excessive upper bound, 
in view of the pace of technological change today— and there would then be 
no compatibility problem. The question is just how much difficulty would be 
experienced during the 20- to 40-year period.) 

All told, 207 of the 394 respondents (60% of those answering the 
question) expect that long-term advantages would predominate with metrica- 
tion under Assumption III, and 47 (14% of those answering) think they 
would not. (As mentioned above, a number of respondents did not answer 
questions under this Assumption since they are in no way involved with en- 
gineering standards in their work.) As under Assumption II, the only agen- 
cies with pluralities of respondents holding that long-term advantages would 
not predominate under this Assumption are the U.S. Travel Service and the 
Federal Trade Commission. Three agencies have greater pluralities of 
responding units which expect advantages to predominate under Assump- 
tion III than with metrication of measurement units only: the National Bu- 
reau of Standards, the U.S. Postal Service, and the Atomic Energy Commis- 
sion. Of the 1 8 agencies with no negative responses as to the predominance 
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of advantages under Assumption II, 15 hold the same view with regard to 
Assumption III. The exceptions are the Environmental Health Service (De- 
partment of HEW), NASA, and the Treasury Department (each of which 
had one respondent holding the contrary opinion under Assumption III). 
The Patent Office observed that, even though the advantages are intangible, 
the opportunity to increase compatibility and standardization on the interna- 
tional level would be significant. In spite of the particular difficulties and ef- 
forts that would be encountered in the hardware-involving, operational ac- 
tivities of the Atomic Energy Commission and NASA, most reporting 
groups in both of these agencies feel that, at least in non-fiscal terms, ad- 
vantages of metrication would predominate in the long run. Some respon- 
dents in these two organizations even foresee eventual fiscal dividends. The 
general view in AEC and NASA regarding Assumption II versus Assump- 
tion III seems to be that, in the long term there would be more gained from 
a metric conversion that includes revision of engineering standards as well 
as units. The Veterans Administration feels that “in both health facilities 
construction and health services operations there would be advantages in the 
improvement of international communications and in the promotion of U.S. 
standards. We believe that the advantages of adopting the metric measure- 
ment units and engineering standards outweigh any disadvantages, and 
would be worth the cost as far as our internal operations in the health area 
are concerned.” The Tennessee Valley Authority stated that "advantages of 
the changeover to the metric system would far outweigh the disadvantages.” 
The problems of a purely measurement nature attendant to metrication 
under Assumption 1 1 1 would be the same as those under the previous As- 
sumption. Additional difficulties raised by the eventual revision of engineer- 
ing standards would include: physical adjustments in building construction, 
space layout and procurement functions; equipment maintenance and servic- 
ing (as discussed above under disadvantages); and acquisition of some addi- 
tional tools. The AEC observed that these problems would require careful 
training and supervision of craftsmen, and could lead to errors of interpreta- 
tion. Several subdivisions in AEC believe they would have to make substan- 
tial investments in purchasing new or modifying existing equipment and in- 
struments, and some dual inventories would have to be carried. The Com- 
mission feels it unlikely that the conversion of codes and standards to an SI 
base could be accomplished without specific subsidization by the govern- 
ment, “since the country is already in some difficulties in keeping codes in 
step with modern materials and processes.” 

The Federal Power Commission (FPC) stated that the revision of en- 
gineering standards would affect its responsibility in studying the safety and 
adequacy of licensed hydroelectric projects, since this activity involves 
safety codes covering electrical, structural and hydroelectric design criteria 
and employing customary measurement terms. However, “the difficulty of 
performing engineering analysis under two sets of standards would be essen- 
tially one of familiarizing staff with metric engineering methods.” In the 
General Services Administration, in addition to the implementing activities 
mentioned under Assumption II, the Quality Control Division and the 
Material Evaluation and Development Laboratory would be involved in 
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reissuing many specifications and standards. NASA would face hardware- 
type changes similar to those in the AEC. The U.S. Postal Service would 
have to revise engineering specifications for its equipment, and the Govern- 
ment Printing Office (GPO) mentioned conversion or duplication of some of 
its shop equipment. In the area of legal problems, GPO cited changes in con- 
tractual documents concerning machinery and equipment, including warran- 
ties. (See app. 6 for listing of legal problems.) 

All of the general comments made earlier about difficulties of estimating 
the cost impact of metrication apply equally to the figures reported under 
Assumption III. For most agencies which expect significant costs attendant 
to the measuremenblanf{uafie change, estimates of transition costs run 
somewhat higher for metrication including revision of engineering standards. 
(Set against this increased cost is the very difficult to evaluate benefit that, 
having been revised in the light of up-to-date technological knowledge, our 
engineering standards would be, in the aggregate, better at the end of the 
transition than they are today.) Net totals of Federal civilian agency 
cost/savings estimates for a planned, national metrication program including 
revision of engineering standards to a rational metric base come to: (I) an 
average $58 million per year added cost during the nominal 10-year transi- 
tion period and (2) an annual $7.4 million cost savings thereafter. 

The 2 1 agencies which would expect no significant transition cost impact 
under Assumption II forecast a similar impact under this Assumption. The 
Veterans Administration, which foresaw no net cost impact under the earlier 
assumption, estimated an average $20,000 annual savings under this as- 
sumption. The Food and Drug Administration, which would expect 
$100,000 annual savings during a measurement-language conversion, esti- 
mated $60,000 annual savings if engineering standards are also revised. 

The same nine agencies which would expect $ I million or greater annual 
transition costs under Assumption II comprise that category under this As- 
sumption: The U.S. Coast Guard — $15.2 million, in the Offices of Opera- 
tions and Engineering; the Atomic Energy Commission- $9.9 million, 
mostly in the Naval Reactors Division, the Division of Reactor Develop- 
ment and Technology (for retraining and recalibrating), the Mound Labora- 
tory of Monsanto Research Corporation (primarily for production activi- 
ties), the Nevada Operations Office (engineering, design, construction and 
maintenance activities), and the Space Nuclear Systems Division (the Divi- 
sion of Isotopes Development expects a $500,000 average annual savings 
during transition); the Department of Agriculture — $8.7 million, mostly in 
the Soil Conservation Service, the Agricultural Research Service, and the 
Extension Service; the Federal Highway Administration— $7 million, in the 
Bureau of Public Roads (reflecting increased design costs); the U.S. Postal 
Service — $3.8 million, mostly in the Building Design Division and for the 
adaptation or replacement of scales; the Department of the Interior— $3.1 
million, almost entirely in the Geological Survey (the Bonneville Power Ad- 
ministration again expects costs and savings to balance out over the 1 0-year 
transition); the General Services Administration— $2 million (the increase 
over the Assumption 1 1 figure is in the Federal Supply Service, mainly for in- 
ventories and specifications); the Federal Aviation Administration — $1.7 
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million, mainly in the Systems Research and Development Service; and the 
Tennessee Valley Authority — $1.3 million, the additions being largely in the 
Office of Power (for revising internal specifications, and operations and 
maintenance including inventory) and the Office of Engineering Design and 
Construction. 

Other agencies forecasting significant annual transition cost impacts under 
Assumption III are: the National Aeronautics and Space Administra- 
tion- $849,000 (incomplete figure); the National Bureau of Stan- 
dards— $767,000; the Environmental Science Services Administration (now 
in NO A A)— $730,000; the Health Services and Mental Health Administra- 
tion— $708,000; the U.S. Tariff Commission- $575,000; the Government 
Printing Office- $385,000; and the Department of Housing and Urban 
Development — $253,000 (incomplete estimate). 

Significant annual cost impacts expected by the Federal civilian agencies 
after a 10-year metrication period under Assumption III are as follows: the 
Federal Highway Administration— $5 million savings, in the Bureau of 
Public Roads (from decreased design costs); the Department of Agricul- 
ture— $3 million savings, largely in the Agricultural Research Service; the 
U.S. Coast Guard — $2.2 million added costs, in the Office of Engineering 
(mainly for “custom manufacture of parts to engineering systems"); the 
Atomic Energy Commission - $458,000 savings (incomplete figure), savings 
in the Divisions of Space Nuclear Systems and Isotopes Development, and 
the Sandia Labs exceeding expected added costs in the Naval Reactors 
Division; the Health Services and Mental Health Administra- 
tion— $322,000 savings; the Veterans Administration— $240,000 savings, 
in the Office of Construction; the Food and Drug Administration— $220,000 
savings; the U.S. Tariff Commission— $166,000 added costs, largely for in- 
vestigations and statistical analyses; the Small Business Administra- 
tion— $156,000 savings; and the Government Printing Office— $137,000 
savings. 

What Action Should Be Taken— The final pair of questions in this Survey 
asked whether the respondents favored concerted action to bring about met- 
rication in the United States, undereach of the Assumptions, II and III. The 
agencies were also requested to provide an overall viewpoint on these 
questions in their agency summaries (see “Nature of the Survey," p. 8). Of 
the 50 agencies surveyed, 39 either expressed an overall view, or had a 
majority of respondents, in favor of metrication under both Assumptions. 
(See app. 4.) Three agencies had pluralities of respondents in favor of a U.S. 
metrication effort: the Federal Maritime Commission, the General Services 
Administration and the Government Printing Office. The Federal Maritime 
Commission observed that it is uninvolved with engineering standards, and 
none of its respondents expressed an opinion on metrication under Assump- 
tion III. The National Institutes of Health (in HEW) submitted a bifurcated 
view —one respondent in favor and one opposed— not resolved at the agency 
level. In dne agency, the Social Security Administration in HEW, a majority 
of the five respondents oppose U.S. metrication (although none of the five 
foresees any cost impacts, none expects any disadvantages, and only one an- 
ticipates any problems during a transition). The remaining six agencies 
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stated that they are little affected by measurement usage: the Social and 
Rehabilitation Service in HEW, the Civil Aeronautics Board, the Federal 
Trade Commission, the Interstate Commerce Commission, and the Council 
of Economic Advisors and the Office of Management and Budget in the Ex- 
ecutive Office of the President. 

Six agencies, although endorsing U.S. metrication under either plan, 
stated an explicit preference for “going all the way” and bringing engineering 
standards into line with the metric measurement units. These included the 
Department of Agriculture, the Veterans Administration, the Federal Com- 
munications Commission, the Patent Office and the National Science Foun- 
dation. The Office of Telecommunications Policy (Executive Office of the 
President) “believes that it is impossible to adopt metric units without adopt- 
ing metric-based engineering standards in the field of electronics.” Several 
individual respondents in other agencies oppose metrication under Assump- 
tion II but favor it under Assumption III, including: the Office of Design 
and Construction in the General Services Administration and the Letter 
Mail Equipment Branch in the U.S. Postal Service. The Kansas City Divi- 
sion of Bendix Corporation (AEC contractor) believes that change to metric 
measurement units without a corresponding change of standards would 
prove confusing. The Bonneville Power Administration stated that “metrica- 
tion in both measurements and standards should proceed together.” 

A total of 32 individual respondents answered “no” to a U.S. metrication 
effort under one or both of the Assumptions. As mentioned above, three of 
these do not favor adoption of metric measurement units alone, although 
they endorse the more comprehensive change in which engineering stan- 
dards are also revised. It is worth noting that 15 of the other 29 respondents 
opposed to metrication provided no indication in their entire questionnaire 
as to why they oppose U.S. metrication with regard to their internal opera- 
tions. Twelve of these 15 estimated no impact on their internal operating 
costs during a transition period, one estimated $500, and one— $800 annual 
cost. The Disbursing Office in the Government Printing Office, which stated 
that its mission is “the collection and disbursement of all monies . . .,” esti- 
mated $8,000 annual costs, due to “greater inefficiency.” 

The following are in the category of subunits opposed to metrication and 
forecasting no cost impact: the Commodity Exchange Authority in the De- 
partment of Agriculture stated that its role is regulatory, it is indifferent to 
the measurement units used, it foresees no costs, no problems for itself, and 
some advantages, although “ignorance can be more easily offered as an ex- 
cuse for failing to observe regulations, particularly during the initial stages of 
the transition period.” In the National Communicable Disease Center of the 
Health Services and Mental Health Administration: the Kansas City 
Laboratory already “uses metric in all lab work,” would have to make “no 
changes,” and observed that, “any changeover of engineering standards 
should be gradual over 10 years;” the Computer Systems Branch reported 
“no foreseeable appreciable effect of a coordinated national program.” In 
the Social Security Administration: Printing and Records Management in 
the Division of Operating Facilities stated “all equipment is replaced within 
10 years due to obsolescence;” and the Management Services Branch ob- 
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served “the metric system is not applicable to these operations.” The Bu- 
reau of Financial Analysis in the Federal Maritime Commission is con- 
cerned with “financial information relating to domestic offshore carriers." 
Two respondents in the Small Business Administration stated that measure- 
ments are “not related to [their} internal operations.” In the U S. Postal Ser- 
vice, Law Enforcement Science and Technology would have to do "practi- 
cally nothing to change over,” and would have “easier engineering calcula- 
tions.” Evidently these respondents, though they would not be affected 
negatively by U S. metrication, would on the other hand derive no tangible 
benefits therefrom. 

Eight of the 394 total respondents stated clear-cut reasons for being op- 
posed to U.S. metrication with regard to their internal operations. The Na- 
tional Center for Mental Health Services, Training and Research in the Na- 
tional Institute for Mental Health cited problems in engineering-type activi- 
ties. adaptation of people including craftsmen and supply clerks, and conver- 
sion of records. Five of these eight respondents are involved with the con- 
struction, operation and/or maintenance of physical structures: the Buildings 
and Grounds Department of the U.S. Public Health Service Hospital, 
Staten Island; the Office of Housing Management in the Department of 
Housing and Urban Development; the Buildings Management Department 
of the Smithsonian Institution: the Utilities Design Division in the U.S. 
Postal Service; and Plant Planning in the Government Printing Office. The 
Office of Engineering Services in the National Institutes of Health would 
have problems of dual tooling, replacement parts for equipment, and train- 
ing. The Burlington Plant of the Atomic Energy Commission would have 
problems typical of any high-technology manufacturing operation, such as 
conversion or replacement of scales and gauges, adaptation of fabrication 
machinery, and retraining of skilled craftsmen. 

All told, on an individual respondent basis, 258 of the 394 Federal agency 
subunits (72% of the 358 answering the question) favor metrication under 
Assumption II, and 30 (8.4%) are opposed. For metrication including the 
revision of engineering standards, the corresponding figures are 23 1 (65% of 
354 answering) in favor and 25 (7%) opposed. (The rest of the respondents, 
in each case, answered “don’t know.”) 

The agencies were asked what would be an appropriate transition period 
for a coordinated national metrication effort with regard to their internal 
operations. A consensus of the respondents endorsed a 10-year transition 
( 1 67 of 23 1 who expressed an opinion on this question). Of the 54 favoring 
a shorter period, some are offices already significantly using metric, while 
others could convert more efficiently over a shorter number of years (forex- 
ample, offices maintaining statistical time series). Of the 10 subunits ad- 
vocating a 15- to 25-year transition, several are special cases involving long- 
life equipment such as buildings or ships, while three(l.3%of those replying 
to the question) feel “it would take that long to familiarize the populace with 
the metric system.” (Other respondents suggested that a transition period 
longer than 10 years probably would prove unsatisfactory, since it would en- 
courage delay in making changes.) It appears that all reasonable variants of 
an “optimum" transition period can be accommodated in a coordinated 10- 
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year program of metrication. The country would not be 100 percent metric 
at the end of such a period, but could be substantially so. 

The agencies submitted the following suggestions regarding implementa- 
tion of a metrication program in the nation at large: 

(1) widespread publicity of the advantages of metric usage and a well- 
planned program of education and training, including revision of in- 
structional media at all levels; 

(2) a joint government-industry-acadcmic-technical society group to 
conduct detailed studies on implementation; 

(3) adoption of a clear, positive U.S. policy, including a unified target 

date, with specific phases or stages delineated and scheduled— said 
policy to be achieved by a consensus among government, industry 
and labor; / 

(4) preparing as far as possible the paper basis for transition to metric 
system usage before commencing actual changes; 

(5) required use of metric early on for Government publications, regula- 
tions and programs, and Federal procurement in metric as and 
where feasible; 

(6) use of dual terminology in Government laws and codes where ap- 
propriate; 

(7) requiring dual dimensioning on commercial products; 

(8) legislation making use of metric units and standards by government 
and industry mandatory. 

The provision of tax incentives or other means of financial assistance was 
suggested, particularly with regard to small businesses, although it seems 
clear that in general a subsidized program probably would be less efficient 
and more costly to the nation as a whole than would a metrication program 
that relies on the pressures of the market place. 

The Council of Economic Advisors submitted several noteworthy sug- 
gestions pertaining to implementation of metrication; (1) Although con- 
siderable weight in a metrication decision should be given to the opinion of 
industry, since it should be best informed about immediate benefits and 
costs, the appropriate role of government is to coordinate conversion if this 
path is taken. (2) The government also has a role in the decision to convert 
where those who would benefit (e.g., consumers) are less vocal than others 
likely to incur larger costs. (3) Additionally, the government should help 
determine the rate of discount of future benefits from metrication— impor- 
tant since short run costs will undoubtedly appear large relative to expected 
benefits, but the latter accrue indefinitely in the future (also, industry may be 
inclined to discount future benefits at a higher rate than the society would 
deem appropriate). (4) Most weight “should probably be given to the result- 
ing increase in foreign trade," and in this regard, “the volume of trade, not 
the balance of payments, should be used as a measure of the impact." 

Thus, although there would be some problems and significant costs in- 
volved, the survey found strong support in the Federal civilian agencies for 
concerted national action to increase the use of metric measurement units 
and Sl-based engineering standards in the United States. There is a solid ex- 
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pectation in the Federal civilian establishment that long-term advantages of 
such a move would clearly outweigh any possible disadvantages. A wide 
consensus regards 10 years as a reasonable time frame for transition to be 
substantially completed. Although estimates of dollar costs and savings 
which the effort would impose on Federal agency internal operations are 
subject to some uncertainty, it is believed that a good indication of their ex- 
pected magnitude has been obtained. 



